Atrioventricular canal defect (AVCD) is a congenital heart defect, which occurs in 2.9 % of all congenital heart defects (CHD) and is characterized by a wide variety of anatomical forms and often don't have clear cardiac manifestation. Untreated AVCD may lead to the development of pulmonary hypertension.
Introduction
According to WHO data 4-5 % of the newborns are diagnosed with congenital or hereditary pathology annually [1] . Nearly 2 % of them are diagnosed with severe anomalies inconsistent with life and primarily with congenital heart defects [2] . Almost 40 % of the early childhood mortality partially or completely is caused by hereditary diseases and half of them are the cardiac system pathology [3] .
Nearly 28-30 000 children are born in Lviv region annually and nearly 220-280 are diagnosed with CHD [4] . Cardiac defects are among the leading cause of the childhood mortality and disability [5] .
Aim of research
To determine clinical features of various forms of atrioventricular canal defect (AVCD) in children with and without genetic pathology.
Materials and methods
Patients history and outpatient statistic records of the children with AVCD, who were admitted to Lviv Regional Children's Hospital in the period of September 1999 -January 2016 have been analyzed (n=84). Patient history, clinical features, chest X-ray, Ekg and echocardiography data have been included in the research. Clinical features of the defect were determined in children without associate pathology (n=48). Children were divided into two groups -A -children with complete form of atrioventricular canal defect (n=36), and B -children with incomplete AVCD (n=12). Group A was divided into two groups: A1 -children with complete form of AVCD and trisomy 21 (n=14), A2 -children with complete form and without genetic pathology, respectively (n=22).
Gained results were gathered in the table in absolute numbers with the following mathematical calculation on a personal computer with the "Miсrosoft Excel" and "Statistica" programs used.
During the medical statistical analysis the mean and its standard deviation (М±σ), relative values, reliability and likelihood differences among analyzed groups were estimated.
The normality check proved Gaussian type distribution data, therefore in the binary comparison the Student's T-criteria, and in frequency comparison -xi-square were applied.
Results
According to the research it was determined, that children with AVCD had eight main clinical features. They were most frequently seen in children with complete form and with trisomy 21 (group A1); asymptomatic children were observed in group A2 -B 36,36±10,26 % and 50±14,4 %, respectively ( Table 1) .
Therefore, children with complete form of AVCD and with trisomy 21 (group A1) the most frequently diagnosed clinical features were tachypnea, sweating during feeding (in 100 %), growth retardation (in 78,57±11,00 %), failure to thrive and frequent respiratory tract infections (50,00±13,40 %).
Most frequent clinical features in children with complete form of ACD without genetic pathology (group A2) were failure to thrive (50,00±10,66 %) and growth retardation (40,91±10,48 %), tachypnea and excessive sweating during feeds (36,36±10,26 %).
Children with incomplete form of AVCD 9 group B) most frequently had: recurring respiratory tract infections in their medical history (41,67±14,20 %), tachypnea and excessive sweating during feeds (33,33±13,60 %), and failure to thrive (25,00±12,50 %). Absence of clinical features was seen in group A2 and B -36,36±10,26 and 50,00±14,40 respectively. 
Medicine and Dentistry
Auscultation data was analyzed as well. In children with complete AVCD and trisomy 21 (Group A1) were accentuated second heart sound of the pulmonary artery (PA) (in 71,43±12,10 %) and 2/6 on the Levine scale systolic murmur over the left sternal border (57,14±13,20 %). Children with complete AVCD without genetic pathology (group A2) had the same auscultation findings, although less frequently ( Table 2) .
In children with incomplete form of AVCD the most frequent auscultation findings were -1-2/6 systolic murmur over the left sternal border (58,33±14,20 %) and a soft second tone accent over the PA (41,67±14,20 %). During percussion, reliable (p<0,01) in groups of children with complete AVCD -the widening of the heart borders to the right (92,86±6,90 in group А1 and 90,91±6,13 in group А2), in comparisson with the group B, where this indication constituted 41,67±14,20 %. Simultaneously, the widening of the heart borders to the left most frequently was seen in children with incomplete form of AVCD, however there was no reliable difference in those parameters in groups of children with complete AVCD (Table 3) . It was established that the middle level of the saturation (Fig. 1) was reliably (p<0,01) lower in group of children with complete AVCD and with trisomy 21 and constituted 88,00±2,30 %. In patients without genetic pathology it was in the range of 92, 36±0,49 %, and in children with incomplete AVCD -95,25±0,40 %. During the analysis of internal organs ultrasound − no pathology was diagnosed. Rarely (9 %) it was combined with lowered and horseshoe kidney and hepatomegaly. It is worth mentioning that only children without associated pathology were included into the research. Therefore AVCD was not associated with any internal pathology in our research ( Table 4) . According to EKG data, sinus rhythm was present in all groups and only in the group of children with complete AVCD without genetic pathology 4,55±4,44 % the first degree heart block was diagnosed. The right bundle branch block was diagnosed in − 33,33 ±13,60 % in the group of children with incomplete AVCD (Table 5) .
According to Echocardiography data in children with complete AVCD associated with trisomy 21 − 78,57±11,00 % prevailed balanced form and in the group without genetic pathology (А2) balanced form was met in 90,91±6,13 % of children.
In Table 6 it is shown that pulmonary hypertension was more frequently diagnosed in the group A1, however the IV stage of PH was diagnosed in 9,09±6,13 % children with complete form of AVCD without genetic pathology. Insignificant (p<0,05) right chambers volume overload was diagnosed in children with incomplete AVCD (33,33±13,60 %), whereas in children with complete AVCD − 68,18±9,93 % in group А2 and in 92,86±6,90 % − in group А1.
Single AV valve was not diagnosed in children with incomplete AV canal, whereas (100 %) had clefted anterior mitral valve leaflet.
Mild mitral valve insufficiency was diagnosed in all groups, whereas moderate and severe was observed much rarely. Mild tricuspid insufficiency in groups with complete form of AVCD prevailed in the A2 group; moderate tricuspid insufficiency was met in the group A2 and B.
According to the chest x-ray data, the aggravation of the pulmonary fields, widened vascular bundle and widened PA is more common for all groups of children with CAVCD ( Table 7) . 
Discussion
According to the official data, the amount of congenital heart defects has increased significantly as well as its role in the cause of the newborn mortality. Congenital heart defects are the reason of the newborn mortality in 15 % of the cases [6] . Nearly 40 % of the children with congenital heart defects die without surgery, and nearly 70 % of them die during the first days of life and the 30 % die during the first year of life, respectively [7] .
AVCD constitutes 3−5 % in the structure of all of the congenital heart defects [7−9] , however according to fetal echo-cardiography the frequency of AVCD may be up to 17 % [10] . Heterotaxy syndrome is combined with AVCD in 80 % (more frequently asplenia rather then polysplenia [2, 3] . Children with trisomy 21 have congenital heart defect and in 40 % of the cases it is AVCD (the complete form prevails) [3, 6, 10] . According to the molecular mapping it is considered that the part of the 21-st chromosome 21q22.1-qter could be linked to the impairment of the endocardial cushions development [6, 11] .
AVCD is characterized by a wide variety of its anatomical forms and as a rule, does not have a typical for a congenital heart defect early clinical manifestation [12] . This contributes to the difficulties of early clinical diagnosis of the following CHD, which is crucial in terms of definition of the terms of the surgical correction of the defect [13] .
Parents of the most of children with AVCD do not have any complaints, therefore the disease can be suspected by a pediatrician during the random visit for a checkup. Depending on a size of VSD doctor could auscultate 1-3/6 systolic murmur over the left sternal border and a typical Ekg should be helping in diagnosing this defect [14, 15] .
AVCD -is a complex congenital heart defect which is characterized by the anomalous connection on the ventricular and atrial level due to the common atrioventricular canal, which occurs due to the endocardial cushions defect [16, 17] . In the process of embryogenesis endocardial cushions form two atrioventricular valves and participate in the end stage of the septum formation. Therefore the defect of the embryogenesis caused by different factors leads to septal and two separate valve (mitral and trileaflet) and cusps formation defection [18−20] .
Conclusions
1. Children with AVCD are not often manifested clinically, and the risk of developing pulmonary hypertension is high, the necessity of creating a protocol of clinical diagnosis of this congenital heart defect is well-grounded.
2. Echocardiography remains a golden standard of diagnosis of AVCD, especially in children with trisomy 21.
3. Saturation level has to be checked at the maternity hospital. Children with the saturation level lower than 95 % have to undergo echocardiography examination in the early neonatal period.
